SPECIFICATION 

TITLE OF THE INVENTION 

INJECTION BLOW MOLDING DEVICE 



5 BACKGROUND OF THE INVENTION 
Field of the Invention 

This invention relates to a molding device that commonly 
uses a lip mold to perform an injection molding and a blow 
molding of a preform. 

10 

Description of the Related Art 

In a conventional injection blow molding device in the 
related art, an injection mold and a blow mold which use a lip 
mold in common (alternatively, referred to as a neck mold) are 

15 provided and the outside surface, which is brought into 
contact with the molds, of the lip mold is formed in a tapered 
surface and the lip mold can clamp both of the injection mold 
and the blow mold (for example, see patent document 1) 
[Patent document 1] JP-A 2000-43128 (Fig. 1, Fig. 2) 

20 Fig. 5 shows a state in which the blow mold is clamped 

by the above-mentioned conventional tapered surface in the 
related art . A reference numeral 1 denotes a lip mold and 2 
denotes a blow mold and both of them are constructed of split 
molds which can be freely clamped ' or undamped. A reference 

25 numeral 3 denotes an injection molded preform which is gripped 
by the lip mold 1 and is transferred from an injection mold 
(not shown) to the center of the undamped blow mold 2. The 
blow mold 2 clamps the lip mold 1 in such a way that it 
sandwiches the lip mold 1 on both its sides. Thereby, the lip 

30 mold 1 is fitted in the blow mold 2 and the preform 3 is 
received in a blow cavity 4 formed when the blow mold 2 clamps 
the lip mold 1. 

A reference numeral 5 denotes a blow core. After or 
while the blow mold 2 clamps the lip mold 1, the blow core 5 
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is inserted and fitted in the lip mold 1, to press its tip 
into the lip portion 3a of the preform 3. Thereby, the lip 
portion 3a can be hermetically clamped. A reference numeral 6 
is a stretch rod that is provided in the center of the blow 
5 core 5 so as to freely extend or contract. With air blowing, 
the stretch rod 6 is extended to the bottom of the cavity 4 to 
form the preform 3 into a hollow product 7 such as a thin- 
walled bottle or a wide-mouthed bottle. 

In the above-mentioned blow mold 2, if the surfaces of 

10 the lip mold 1 and the blow mold 2 which are brought into 
close contact with each other to clamp the lip mold 1 in the 
blow mold 2 (hereinafter referred to as "mold clamping 
surface") are formed in tapered surfaces and the lip mold 1 is 
fitted in the blow mold 2, as the pressure setting value of 

15 blowing air increases, air is apt to leak from the mold 
clamping surface. This air leakage from the mold clamping 
surface at the high pressure setting is thought to be caused 
by the facts that the lip mold 1 and the blow mold 2 are 
formed of split molds and that the lip mold 1 is floated by 

20 air pressure. 

In a case where the lip mold 1 is fitted in the blow 
mold 2 to clamp the blow mold 2, it is most preferable that 
clamping the molds is performed by the fit between the tapered 
surfaces of the molds. However, if the degree of the fit 

25 between the tapered surfaces goes out of alignment even in 
limited amounts, it is difficult to completely clamp the molds 
and as shown in the left side in Fig. 5, a clearance a is 
produced between the lip mold 1 and the blow mold 2. Although 
the clearance a is very small, when the blow core 5 blows 

30 high-pressure air into the preform 3 in such a state of fit, 
the lip mold 1 is expanded by the air pressure to the position 
where the lip mold 1 is brought into contact with the mold 
clamping surface of the blow mold 2. Then, the insufficient 
pressing force of the blow core 5 causes the lip mold 1 to 
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float. 

These phenomena causes a series of clearances b, c, 
shown in the right side in Fig. 5, between the inside surface 
of the lip mold 1 and the outside surface of the blow core 5 
5 and between the lip portion 3a and the tip side wall of the 
blow core 5. Then, a part of blowing air leaks outside 
through these clearances c and b and makes large air leak 
noises. Then, the air leak noises become large noises in a 
work shop and disturb work. Moreover, the air leak reduces 

10 air pressure to cause molding defects in the hollow bottle 7. 

In the injection mold of the preform, the preform can be 
pulled out of an injection core and a cavity. Hence, the 
injection mold does not need to be constructed of split molds 
and the mold can be placed at a position as designed with 

15 respect to an upper lip mold at the time of assembling the 
machine. Therefore, the mismatch of the degree of fit hardly 
causes a displacement in the position of the tapered surfaces. 

However, in the blow mold, a pair of split molds are 
always moved, thereby being clamped or undamped. Hence, it 

20 is more difficult to position the blow mold with respect to 
the lip mold when assembling a molding machine, as compared 
with the case of the injection mold. Therefore, the height 
and position of the blow mold are adjusted after assembling 
the molding machine to provide the degree of fit as designed. 

25 This adjustment of the degree of fit is performed as follows: 
every time the adjustment is finished, it is repeated that the 
molding machine is operated to blow a hollow bottle for a try 
and that the hollow bottle is checked for the presence or 
absence of air leakage. Therefore, this adjustment requires 

30 effort and time and causes a loss of material and hence 
becomes an extremely uneconomical work. 

This invention has been made to solve the problems 
raised at the time of clamping the above-mentioned blow mold 
by the fit of the tapered surfaces of the blow mold and the 
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lip mold. The object of the invention is to provide a novel 
injection blow molding device in which the outside surface, 
which is brought into contact with an injection mold and a 
blow mold, of a lip mold is formed in separate shapes for the 
5 injection mold and for the blow mold and in which the 
injection mold and the blow mold are respectively provided 
with the mold clamping surfaces corresponding to these 
separate shapes thereby to prevent an air leakage in a blow 
mold without interfering with injection molding of a preform. 

10 

SUMMARY OF THE INVENTION 

According to one aspect of the invention, there is 
provided an injection blow molding device comprising: a lip 
mold that is designed for a preform and formed of a pair of 

15 split molds being clampable; an injection mold that is 
designed for the preform and fitted on and clamped with the 
lip mold; a blow mold that is fitted on and clamped with the 
lip mold; an injection core mold that pierces the lip mold and 
is located in the injection mold; and a blow core that is 

20 inserted into the lip mold, wherein an upper portion of a 
fitting surface, on which the injection mold and the blow mold 
are fitted, of the lip mold is formed in a surface tapered 
downward whereas a lower portion of the outside surface is 
formed in a vertical surface, an upper portion of a fitting 

25 surface, on which the lip mold is fitted, of each of the 
injection mold and the blow mold is formed in a surface 
tapered downward whereas a lower portion of the surface is 
formed in a vertical surface, clamping the lip mold in the 
injection mold is performed by putting the tapered surfaces 

30 formed on the upper portions of the fitting surfaces of both 
the molds into contact with each other, and clamping the lip 
mold and the blow mold is performed by putting the vertical 
surfaces formed on the lower portions of the fitting surfaces 
of both the molds into contact with each other. 
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In accordance with another aspect of the invention, 
there is provided the injection blow molding device, wherein a 
clearance is provided with between the vertical surfaces 
formed on the lower portions of the respective fitting 
5 surfaces of the injection mold and the lip mold, and wherein 
another clearance is provided with between the tapered 
surfaces formed on the upper portions of the respective 
fitting surfaces of the blow mold and the lip mold to prevent 
biting and interfering in molds when mold clamping. 

10 

BRIEF DESCRIPTION OF THE INVENTION 

Fig. 1 is a longitudinal- sectional view of an injection 
mold in an injection blow molding device in accordance with 
this invention; 

15 Fig. 2 is a longitudinal sectional view of a blow mold 

of the same device; 

Fig. 3 is a side view of a lip mold and a seat plate; 
Fig. 4 is a longitudinal sectional view to show a state 
where a lip mold is clamped in the injection mold and the blow 
20 mold; and 

Fig. 5 is a longitudinal sectional partial view to show 
a state at the time of clamping the mold in a conventional 
blow molding on the left side and a state at the time of 
blowing air on the right side. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 to Fig. 4 show one preferred embodiment of this 
invention. A reference numeral 11 denotes a lip mold, 12 
denotes an injection mold, 13 denotes a blow mold, 14 denotes 
30 an injection core and 15 denotes a blow core through which a 
stretch rod 16 passes. 

The above-mentioned lip mold 11, as shown in Fig. 3, is 
constructed of a pair of split molds mounted in an mating 
manner respectively on a pair of seat plates 19 that are 
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fitted in guide members 18 and opposed to each other in such a 
way as to be freely clamped or undamped in a lateral 
direction, the guide member 18 being mounted on the bottom 
surface of a rotary transfer disk 17 placed on a molding 
5 machine (not shown) movable in a vertical direction. Then, 
the lip mold 11 has a mold surface for forming the lip portion 
(opening) 20a of a wide-mouthed preform 20 on the inside of 
its tip portion. Moreover, the outside surface, which is 
brought into contact with the mold, of the lip mold 11 has an 

10 upper portion 11a formed in a tapered surface and a lower end 
portion lib formed in a vertical surface. 

The above-mentioned injection mold 12, as shown in Fig. 
1, has a mold clamping plate 21 placed on an upper portion of 
a cavity mold 12a. Then, in the mold clamping plate 21 is 

15 formed a mold clamping opening 22 which is closed by clamping 
the lip mold 11 in the injection mold 12. The inside surface 
of the mold clamping opening 22, as shown in the left side in 
Fig. 4, is formed in a lip mold fitting surface including an 
upper portion 22a of a tapered surface and a lower end portion 

20 22b of a vertical surface both portions of which correspond to 
the upper portion 11a and the lower end portion lib of the 
outside surface of the lip mold 11, respectively. 

Then, the inside diameter of the lower end portion 22b 
is made slightly larger than the outside diameter of the lower 

25 portion lib of the lip mold 11 to provide a clearance 23. 
This clearance 23 enables the tapered surfaces of the upper 
portions to be fitted onto each other to fit the lip mold 11 
onto the injection mold 12 thereby to tightly clamp the 
injection mold 12 and prevents the lower end portion lib 

30 formed in the vertical surface, from biting the injection mold 
12 when the lip mold 11 is clamped in the injection mold 12. 

In this injection mold 12, the above-mentioned injection 
core 14 is inserted from above through the clamped lip mold 11 
into the cavity mold 12a and then fused resin is injected and 
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filled into an injection cavity 24 formed by the injection 
core 14 from an injection nozzle 25 in the bottom, whereby the 
above-mentioned preform 20 can be molded. 

Then, by moving up and pulling out the injection core 14 
5 and by moving up the rotary transfer disk 17 to move up the 
lip mold 11, as shown in Fig. 3, the injection molded preform 
20 is separated from the cavity mold 12a in a state where it 
is fitted on the lip mold 11. Then, the preform 20 is 
transferred by the rotary transfer disk 17 along with the lip 
10 mold 11 to the position of the blow mold 13 where the preform 
20 is blow molded and drawn and blown into a wide-mouthed 
bottle. 

The above-mentioned blow mold 13, as shown in Fig. 2, is 
constructed of a pair of split molds that are placed on the 

15 machine base (not shown) in such a way as to be freely clamped 
or undamped in a lateral direction. The top portions, which 
are located at the top of the blow cavity 26 when the split 
molds are clamped, of the split molds are formed in the shape 
of a step to form a mold clamping opening 27 which is closed 

20 by clamping the lip mold 11 in the blow mold 13. The inside 
surface of the mold clamping opening 27, as shown in the right 
side in Fig. 4, is formed in a lip mold fitting surface 
including an upper portion 27a of a tapered surface and a 
lower end portion 27b of a vertical surface both portions of 

25 which correspond to the upper portion 11a and the lower end 
portion lib of the outside surface of the lip mold 11, 
respectively . 

Then, the taper diameter of the upper portion 27a is 
made slightly larger than the taper diameter of the upper 
30 portion 11a of the lip mold 11 to provide a clearance 28. 
When the lip mold 11 is clamped in the blow mold 13, this 
clearance 28 enables a mold fastening force to bring the lower 
portions of the molds into contact with each other from the 
side without interference of the tapered surfaces of the upper 
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portions to fit the lip mold 11 in the blow mold 13, thereby 
tightly clamping the molds without clearance therebetween. 

In this blow mold 13, the preform 20 is transferred to 
the blow mold 13 and then the rotary transfer disk 17 is moved 
5 down to locate the lip mold 11 at the center of the split 
molds in a state where the molds are undamped. Then, just as 
with the conventional molding, the split molds are moved 
forward in such a way as to sandwich the lip mold 11 from both 
sides to clamp the split molds. Thereby, the lip mold 11 is 

10 fitted in the mold clamping opening 27 from the sides, whereby 
the preformed 20 is received in the blow cavity 26 formed by 
the clamped split molds. 

During or after clamping the split molds, the above- 
mentioned blow core 15 is inserted into and fitted in the lip 

15 mold 11 from above to the position where the tip of the blow 
core 15 reaches the lip portion 20a of the preform 20. Then, 
by pressing the tip portion of the blow core into the lip 
portion 20a, the lip portion 20a is hermetically clamped. 
After clamping the blow mold 13, the drawing rod 16 passed 

20 through the blow core 15 in such a way as to be freely 
extended or contracted is extended to the bottom of the cavity 
26 with air blowing, whereby the preform 20 is expanded fully 
in the cavity 26 and is molded into a thin-walled wide-mouth 
bottle, although not shown. 

25 In this molding device, the upper portion 11a of the 

outside surface, which is put into contact with the mold, of 
the lip mold 11 is formed in the tapered surface and the lower 
end portion lib thereof is formed in the vertical surface, and 
clamping the injection mold 12 by inserting the lip mold 11 

30 into the clamping opening 27 is performed at the tapered 
surface, and clamping the blow mold 13 from both sides is 
performed at the vertical surfaces. As a result, this mold 
device employs a method that is most suitable for clamping the 
injection mold 12 and for clamping the blow mold 13. 
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In particular, in the blow mold 13, the vertical 
surfaces are put into contact with each other to keep the mold 
in a clamped state and hence even if a measure of displacement 
occurs in the vertical direction, as far as the lower end 
5 portion lib is received in the lower end portion in the mold 
clamping opening 27, the lip mold 11 is pressed' by the split 
molds of the blow mold 13 to keep the tight clamped state. 
Therefore, unlike a case where the mold is clamped by the 
tapered surfaces, a clearance is not caused between the lip 

10 mold 11 and the mold clamping opening 27 and hence even if 
high-pressure air is blown, the lip mold 11 is prevented from 
being opened to cause air leakage. 

For example, in a conventional case where the blow mold 
is clamped by fitting the tapered surfaces, an air leakage is 

15 not caused at a pressure setting value of 0.1 MPa but is 
caused at a pressure setting value of 0.15 MPa. In contrast, 
in a case where the blow mold is clamped by fitting the 
vertical surfaces, the air leakage is not caused even at a 
pressure setting value of 0.3 MPa. Recently, the blow molding 

20 and in particular, the drawing and blow molding are performed 
at a pressure setting value of 0.15 MPa or more in many cases, 
and some products require a pressure setting value of 0.25 MPa 
or more. The above-mentioned technique of clamping the blow 
mold by fitting the vertical surfaces can respond to this high 

25 pressure setting value. Further, this technique eliminates 
the need for placing the blow mold at the time of assembling 
the machine with such as high accuracy that is required in the 
related art. Still further, this technique can save effort 
and time required to make a check for air leakage every time 

30 adjustment is finished, as is the case with the conventional 
blow mold, and can reduce a loss of material and perform an 
economical work. 
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